Introduction
============

Dental anomalies have been known to be congenital, developmental or acquired. They may be associated with defects in chromosomes or environmental factors ([@b1-eor-52-1-62]). The occurrence of multiple dental anomalies is relatively common and have been reported especially in cases with other systemic alterations or syndromes. However, in 1974, Ekman-Westborg and Julin ([@b2-eor-52-1-62]) described a unique case of multiple macrodontia and multituberculism of posterior teeth accompanied by multiple dental malformations without other systemic anomalies. Similar cases and their variants have been since reported in the literature ([@b3-eor-52-1-62]--[@b8-eor-52-1-62]). This condition is referred to as "Ekman Westborg-Julin Syndrome", "Ekman Westborg-Julin Trait", or "multiple macrodontic multituberculism" ([@b3-eor-52-1-62]--[@b9-eor-52-1-62]). The aim of this case report is to describe a 20-year-old female patient with multiple dental anomalies which appears to manifest itself as a variant of Ekman-Westborg-Julin trait.

Case report
===========

A 20-year-old female patient was referred to the Clinic of Oral and Dentomaxillofacial Radiology Department in İstanbul Aydın University, İstanbul, Turkey, with the chief complaint of swelling in the left posterior mandible. A panoramic radiography was taken in order to evaluate the involved area. Clinical and radiographical examinations led to the diagnosis of pericoronitis of the mandibular left third molar.

During clinical examination, macrodontic maxillary laterals and mandibular incisors, as well as shovel-shaped maxillary incisors were observed. Also, enamel opacity on the right and left maxillary lateral incisors, and enamel hypoplasia on the left maxillary lateral incisor were noted. Carabelli tubercles on the right and left maxillary first molars, and extra palatinal tubercles on the right and left maxillary second molars were detected. The right and left maxillary second premolars had been extracted during previous orthodontic treatment ([Figure 1a--c](#f1-eor-52-1-62){ref-type="fig"}). Panoramic radiography showed macrodontic impacted third molars, root dilacerations on the right maxillary first premolar and left maxillary second molar ([Figure 2a](#f2-eor-52-1-62){ref-type="fig"}).

For further evaluation, informed consent was obtained from the patient and cone beam computed tomography (CBCT) (3D Accuitomo 170, J. Morita, Kyoto, Japan) was performed with 90 kV, 5 mA and 30.8 sec using 250 μm voxel size and 140×100 cm field of view (FOV). Axial, coronal, sagittal and cross-sectional images with 1 mm slice thickness and intervals were investigated by two oral and maxillofacial radiologists (GÇ, MAE). C-shaped large palatinal root canal in the right maxillary second molar, double palatinal rooted left maxillary second molar, pulp stone on the left maxillary lateral incisor, enameloma on the right and left maxillary second molars, dilaceration on the right maxillary first premolar and left maxillary second molar, macrodontic multituberculated impacted third molars were also detected during the investigation of the CBCT images ([Figure 2b--f](#f2-eor-52-1-62){ref-type="fig"}).

Her medical and family history were questioned in detail to find out the cause of these multiple dental anomalies. The medical history was non-contributory and the patient was mentally and physically healthy. She did not give permission to perform chromosomal analysis but she was the second child of healthy parents and no genetic disorders were found in her family history. She had been delivered by caesarean section. Consanguinity was denied. Extra-oral examination did not show any abnormalities. Only a generalised birth mark in pink colour was detected extending from her first toe of the right foot to her right leg ([Figure 1d--f](#f1-eor-52-1-62){ref-type="fig"}).

The patient was referred to a medical physician in order to eliminate the possibility of systemic diseases. Biochemical tests, including complete blood count, thyroid hormone (triiodothyronine, free thyroxine, thyroid stimulating hormone), sex hormone (follicle stimulating hormone, luteinizing hormone, progesterone, prolactin) and growth hormone levels, diabetes tests (fasting blood sugar, oral glucose tolerance test) and routine blood tests were carried out and only folic acid and vitamin B~12~ levels were found to be within the border limits.

Discussion
==========

Ekman-Westborg and Julian ([@b2-eor-52-1-62]) described multiple macrodontia and multituberculism affecting only the teeth with no other systemic anomalies. This condition has been referred to as Ekman Westborg-Julin Syndrome, Ekman-Westborg-Julin Trait and multiple macrodontic multituberculism in the literature ([@b3-eor-52-1-62]--[@b9-eor-52-1-62]). Because these multiple anomalies are unique to the teeth and it's not a syndrome, we preferred the term "Ekman-Westborg-Julin Trait" ([@b6-eor-52-1-62]). So this case was considered to be a variant of the Ekman-Westborg-Julin Trait due to the presence of the dental morphological anomalies including macrodontia affecting maxillary laterals, mandibular incisors and impacted wisdom teeth with multituberculism accompanying other dental anomalies.

Macrodontia, as one of the characteristic findings of the Ekman-Westborg-Julin trait, is an uncommon developmental anomaly in which the teeth appear larger compared to their normal sizes. Macrodontia more commonly involves a group of teeth or a single tooth, however rarely the entire dentition may be involved ([@b1-eor-52-1-62]). Macrodontism has been reported to affect mostly the mandibular premolars, molars and rarely; the incisiors ([@b6-eor-52-1-62]). In our case, macrodontia was detected on the impacted third molars, maxillary laterals and mandibular incisors. Macrodontia is classified into three subgroups such as: true generalized, relatively generalized, and localized macrodontia of a single tooth. True generalized macrodontia may occur due to the systemic disorders (insulin-resistant diabetes, pituitary gigantism) or syndromes (otodental syndrome, facial hemihyperplasia, 47, XXY syndrome, oculo-facio-cardio-dental syndrome and postaxial polydactyly-dental-vertebral syndrome) ([@b4-eor-52-1-62]). In order to eliminate these disorders, biochemical and routine blood tests were carried out in the present case and the patient was found to be systemically healthy. The chromosomal analysis could not be performed but detailed family history of the patient showed no genetic disorders. Although macrodontism may occur as an enlargement of all tooth structures, it may also be associated with other morphologic anomalies like multituberculism, schizodontia, invaginations and evaginations, and supernumerary teeth ([@b2-eor-52-1-62]). Detailed radiographic examination (panoramic radiography and cone beam computed tomography) in this case revealed that the impacted macrodontic wisdom teeth showed multituberculism.

Malocclusion is a common finding in the reported cases related with Ekman-Westborg-Julin Syndrome ([@b3-eor-52-1-62]--[@b5-eor-52-1-62], [@b7-eor-52-1-62]--[@b9-eor-52-1-62]). The present case also had the history of orthodontic treatment and the right and left maxillary second premolars had been extracted according to the treatment plan.

The pathogenesis of this syndrome and the role of genetic factors (hereditary transmission) still remain unclear. Due to the limited number of cases reported it is not possible to elucidate the exact cause of this condition. Ekman-Westborg, Julian ([@b2-eor-52-1-62]) predicted that the dental anomalies may be caused by a common pathogenetic factor during the early stage of tooth development, while the initiating factors remain obscure.

In the first reports of Ekman-Westborg-Julin Trait, there seemed to be a male predominance. Then, in 2003, Benjamin *et al.* ([@b9-eor-52-1-62]) presented a 12-years-old female patient. Despite the limited number of cases, the male to female ratio is 7:5 which denotes almost no gender difference. Only in one case there was no information about gender ([@b5-eor-52-1-62]).

In the literature, simultaneous occurrence of multiple dental anomalies in a single case without systemic disorders has also been reported apart from the cases which were thought to be Ekman-Westborg-Julin syndrome or a variant of this syndrome ([@b10-eor-52-1-62]). The common feature of all these reports is that they present non-syndromic patients and/or those without non-systemic disorders with multiple dental anomalies. Besides, these patients are mostly young adults, as in the present case who is 20 years old. This may be related to the early recognition of dental and orthodontic problems.

Three dimensional imaging may be considered as a viable option for advanced imaging in cases with multiple dental anomalies. In the present case, CBCT was used to determine the exact morphology of macrodontic impacted third molar teeth. CBCT images revealed many other dental anomalies which were not mentioned in previous reports, such as pulp stones, enameloma, dilaceration and double rooted maxillary second molar accompanied with multituberculated macrodontic third molars. CBCT was first introduced in dentistry in the late 1990's and have been widely used in all fields of dentistry allowing the 3-dimensional and natural visualization of anatomical and pathological structures with the advantages of short acquisition time, low cost and especially low radiation dose compared with the computed tomography scanning ([@b1-eor-52-1-62]).

Conclusion
==========

Presence of multiple dental anomalies as a variant Ekman-Westborg and Julian trait is a rare occurrence. Definitive diagnosis and treatment procedures necessitate close cooperation among dental and medical professionals. Patients must be referred to medical physicians in order to exclude systemic and/or genetic disorders. CBCT can provide additional information that may be of clinical significance.
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![Intra-oral views of patient; (a) note the macrodontic teeth \#12, \#22, \#32, \#42, \#31, \#41, shovel-shaped teeth \#11, \#21, enamel opacity on tooth \#12, enamel hypoplysia on tooth \#22, (b) extra palatinal tubercles on teeth \#17, \#27, carabelli tubercles on teeth \#16, \#26 and (c) extracted macrodontic multituberculated tooth \#38. Extra-oral views of patient; (d) showing no abnormalty and (e, f) Pink birth mark extending from her first toe of the right foot to her right leg.](EOR-52-1-62-g01){#f1-eor-52-1-62}

![(a) Panoramic radiography showed macrodontic impacted third molars (red stars), root dilaceration on teeth \#14, \#27 (red arrows). CBCT images of the patient; 3D views of (b, c) Macrodontic multituberculated teeth \#18, \#28, \#38, \#48 (red arrows), (c) Extra palatinal tubercles on teeth \#17, \#27 (red stars), Axial images showing (d) C-shaped large palatinal root canal of tooth \#17, double palatinal rooted tooth \#27, (e) Enameloma on teeth \#17, \#27 (red arrows), Saggital images showing (f) Root dilaceration on tooth \#14, (g) Dilaceration on cemento-enamel junction and pulp stone on tooth \#22 (red arrows).](EOR-52-1-62-g02){#f2-eor-52-1-62}
